Abstract: This study explored the association between health literacy, barriers to breast cancer screening, and breast screening participation for women from culturally and linguistically diverse (CALD) backgrounds. English-, Arabic-and Italian-speaking women (n = 317) between the ages of 50 to 74 in North West Melbourne, Australia were recruited to complete a survey exploring health literacy, barriers to breast cancer screening, and self-reported screening participation. A total of 219 women (69%) reported having a breast screen within the past two years. Results revealed that health literacy was not associated with screening participation. Instead, emotional barriers were a significant factor in the self-reported uptake of screening. Three health literacy domains were related to lower emotional breast screening barriers, feeling understood and supported by healthcare providers, social support for health and understanding health information well enough to know what to do. Compared with English-and Italian-speaking women, Arabic-speaking women reported more emotional barriers to screening and greater challenges in understanding health information well enough to know what to do. Interventions that can improve breast screening participation rates should aim to reduce emotional barriers to breast screening, particularly for Arabic-speaking women.
Introduction
Breast cancer is the most commonly diagnosed cancer for women globally and the second leading cause of cancer mortality for Australian women [1, 2] . Breast screening programs provide an opportunity for early breast cancer detection and contribute to increased survivorship and reduced breast cancer mortality [3, 4] . While controversy exists regarding the effectiveness of mammography [5, 6] , women need to be adequately informed about the benefits of screening alongside the potential harm of false positive results and unnecessary treatment when deciding to participate in breast screening [7, 8] .
The National BreastScreen Australia Program, a population-based breast cancer screening program, invites women aged 50 to 74 to have a free mammogram every two years [9] . The program is widely promoted by delegated state and territory breast cancer screen promotion organisations [10] , and eligible women receive invitation and reminder letters at the address registered on the electoral roll. Letters have been found to be highly effective in engaging women in screening [11] . However, despite significant promotional efforts to increase screening participation, the Australian Institute of Health and Welfare reported in 2016 that Australia-wide breast screening participation rates had not increased from 54% since 2010 [12] . A significant proportion of eligible women remain under-screened and an exploration of potential determinants is warranted, including whether targeted approaches are required for specific cultural groups.
A variety of emotional, knowledge, and structural factors have been identified as barriers to women's participation in breast cancer screening [13, 14] . These barriers may be exacerbated for women from culturally and linguistically diverse (CALD) backgrounds who may have English language limitations or cultural and family factors that could impact upon their decision to screen [15] .
Emotional barriers include anxiety driven by personal beliefs [13, 14] and negative expectations, such as concerns related to perceived disrespect from screening providers and feelings of embarrassment [16] . Physical discomfort during previous mammograms has also been associated with under-screening [17] . Knowledge barriers include a lack of breast cancer risk awareness, not understanding the importance of screening regardless of current symptoms, and believing misinformation, such as 'screening is harmful' or that 'there is no cure for breast cancer' [18, 19] . Structural barriers refer to practical challenges associated with making appointments, accessing screening services, and managing priorities, such as family commitments [16] . Financial barriers include direct costs of screening, and non-medical out of pocket costs associated with screening participation. While cost is often significant barrier to participation in screening elsewhere [20] [21] [22] , direct costs are not a barrier to screening for Australian women given that the Australian program is free of charge.
Health literacy may provide a framework to better understand a woman's vulnerability to breast screening barriers and under-screening. Health literacy is defined as the personal characteristics and social resources needed for individuals and communities to access, understand, and use information and services to make decisions about health [23, 24] . Health literacy includes the capacity to communicate, assert, and enact these decisions. Previous breast screening research that explored health literacy focused on reading, writing, and numeracy skills related to comprehension of health information (known as functional health literacy) and identified associations with non-participation in breast screening [21, 25, 26] . Individuals with low functional health literacy were more likely to hold fatalistic cancer attitudes, less likely to identify the purpose of cancer screening procedures, and less inclined to engage with information about health conditions that they do not have [27] .
In recent years, measurement of health literacy has advanced and it is now recognised as a multidimensional concept [28] . Health literacy includes a wide range of skills and resources that people use to engage with information, healthcare providers and services (see Table 1 ) [29] [30] [31] . These broader concepts may present further insights into the barriers to breast cancer screening. Women without reliable breast cancer screening information or adequate support from healthcare professionals may be more vulnerable to emotional barriers such as embarrassment, discomfort, and fear; women with less ability to find, understand, and appraise health information may be more susceptible to knowledge-related screening barriers; and women who lack social support or the skills needed to navigate healthcare services may be more likely to encounter structural barriers to screening. This framework for understanding risk factors related to under-screening for breast cancer may reveal new insights into women's health literacy challenges and offer opportunities to develop new interventions that better support their participation in breast screening.
The aim of this study was to explore if women from CALD backgrounds with lower health literacy reported greater emotional, knowledge, or structural barriers that may inhibit their participation in breast cancer screening. A further aim was to identify if women from CALD backgrounds with lower health literacy were more likely to report under-screening than women with higher health literacy.
Materials and Methods

Study Design
This study applied a cross-sectional survey design and targeted English-, Arabic-, and Italian-speaking women living or working in North West Melbourne, Australia. In this region of Melbourne, approximately 3.0% of the population speak Arabic and 3.3% speak Italian [32] . Surveys were administered in English, Arabic, and Italian with the assistance of bilingual Community Engagement Officers.
Study Setting
North West Melbourne has been identified by the Department of Health and Human Services (Victoria) Under-Screened Program as having lower than acceptable screening rates. This paper reports on a baseline survey results of the Ophelia (optimise health literacy and access) BreastScreen study: a collaborative project with the Department of Health and Human Services (Victoria), BreastScreen Victoria and Deakin University. BreastScreen Victoria is a public program that provides screening services (mammography) via many clinics (private and public providers) across the State. The Ophelia BreastScreen study aims to develop evidence-based, tailored interventions founded on consumer and provider health literacy strengths and limitations to improve breast screening uptake among women with CALD backgrounds. An additional cohort was included (Aboriginal and Torres Strait Islander women), and these findings will be reported separately. 
Ethical Approval
Participant Recruitment
Purposive sampling was used to recruit English-, Arabic-, and Italian-speaking women, eligible for breast screening between the ages of 50 to 74, living or working in North West Melbourne, Australia. Participant recruitment was guided by a multicultural Project Advisory Committee with representatives across community and service organisations. Invitations to participate were distributed through cultural social clubs and organisations, community centres, neighbourhood houses, community events, local radio, local newspapers, social media, and large employers of women in the target groups.
Paper-based surveys were delivered face-to-face in community settings (self-administered or with assistance from a Community Engagement Officer) and disseminated through community groups (a postage-paid envelope was provided for return of the survey). An online survey was promoted via project partners and community organisations. Computer assisted telephone interviews (CATI) were conducted by Italian-speaking data collectors to support the recruitment of Italian women. Surveys were provided to participants in English, Italian, and Arabic.
Measures
The Health Literacy Questionnaire (HLQ) is a widely-used multidimensional health literacy assessment tool for research and health service improvement [31] . The HLQ measures nine domains of health literacy, identifying strengths and challenges related to engagement with health information and services (see Table 1 ). The HLQ consists of 44 items across nine scales, with each scale containing four to six items. A four-point response scale is used to assess domains 1 to 5 (strongly disagree to strongly agree), and a five-point scale is used to assess domains 6 to 9 (cannot do or always difficult to always easy). The HLQ has a strong and reproducible theoretical structure that has been found to be robust in several studies [33] [34] [35] [36] . The HLQ was translated using a formal forward and (blind) back translation procedure, with the forward translators guided by a detailed item intent document. Has an established relationship with at least one healthcare provider who knows them well and who they trust to provide useful advice and information and to assist them to understand information and make decisions about their health.
Having sufficient information to manage my health
Feels that there are many gaps in their knowledge and that they do not have the information they need to live with and manage their health concerns.
Feels confident that they have all the information that they need to live with and manage their condition and to make decisions.
Actively managing my health
People with low levels do not see their health as their responsibility, they are not engaged in their healthcare and regard healthcare as something that is done to them.
Recognise the importance and are able to take responsibility for their own health. They proactively engage in their own care and make their own decisions about their health. They make health a priority.
Social support for health
Completely alone and unsupported for health. A person's social system provides them with all the support they want or need for health.
Appraisal of health information
No matter how hard they try, they cannot understand most health information and get confused when there is conflicting information.
Able to identify good information and reliable sources of information. They can resolve conflicting information by themselves or with help from others. Able to find out about services and supports so they get all their needs met. Able to advocate on their own behalf at the system and service level.
Ability to find good health information
Cannot access health information when required. Is dependent on others to offer information.
Is an 'information explorer'. Actively uses a diverse range of sources to find information and is up to date.
Understanding health information well enough to know what to do
Has problems understanding any written health information or instructions about treatments or medications. Unable to read or write well enough to complete medical forms.
Is able to understand all written information (including numerical information) in relation to their health and able to write appropriately on forms where required.
Source: Osborne et al. (2013) [31] .
After defining the term 'mammogram', four survey items measured self-reported breast screening participation. These included "have you ever had a mammogram (or breast screen) to check for breast cancer?" and "if you have had a mammogram (or breast screen), when was your last one? (0-1 years, 2-3 years, 4-5 years, 6+ years, I have never had a mammogram)". Further items enquired if participants recalled receiving a screening invitation letter from BreastScreen Victoria, and if the location of their last mammogram was at a BreastScreen Victoria clinic or at another private health service.
Eleven breast screening survey statements were used to assess emotional, knowledge, and structural barriers to breast screening. A broad list of statements was assembled from a review of publications describing barriers to breast screening [16, 37, 38] . From these, a summary list of statements considered to reflect barriers for women from CALD backgrounds was selected (see Table 2 ). Agreement with each breast screening belief statement was assessed using a five-point Likert scale ranging from strongly agree to strongly disagree. For the analysis of all breast screening survey statements, strongly agree and agree responses were assigned a value of "1". Strongly disagree and disagree responses were assigned a value of "0". Recoded responses for each type of breast screening barrier were summed together to produce counts of the three types of breast screening barriers. Emotional barriers to screening 1. I would not want to know if I have cancer 2. I put off having a breast screen because I have had a bad experience, or people I know have had a bad experience 3. I put off having a breast screen because I'm worried it will be very painful or uncomfortable 4. I put off having a breast screen because I'm worried they might find cancer 5. I put off having a breast screen because it is embarrassing 6. I have an objection to mammograms Knowledge barriers to screening 7. Breast cancer screening could reduce my chance of dying from breast cancer 8. Breast cancer can often be cured 9. It is recommended that women my age have a breast screen Structural barriers to screening 10. It is easy to arrange a breast screen 11. It is too difficult for me to get to a breast screen clinic
The survey included demographic questions covering date of birth, living circumstances, country of birth, home postcode, language spoken at home, self-assessed English proficiency, educational attainment, and current employment status. Health status questions included the presence of chronic health issues and self-rated overall health (from 1, poor, to 5, excellent).
Analysis
Univariate comparisons of continuous variables between groups were conducted using Welch's analysis of variance (ANOVA) and Games-Howell post-hoc tests to avoid the assumption of equal variances and sample size. Comparisons of categorical variables were conducted across the three language groups using cross-tabulations. Chi-square results were evaluated using p-values (p < 0.05) and adjusted standardised residuals (>1.96). For cross-tabulations with expected cell sizes of less than five, Fisher's exact test was used.
Multiple Poisson regression (with log link function) was used to assess associations with the three types of breast screening barriers. Multiple logistic regression was used to assess associations with participation in breast screening. Age, completion of secondary education, language group, English ability, number of comorbidities, and the nine domains of the HLQ were controlled for in all multiple regression analyses. The multiple logistic regression also included counts for the three types of breast screening barriers as covariates. Regression results are presented with 95% confidence intervals (CIs). All statistical procedures were conducted using the R language and environment for statistical computing [39] .
Results
Participants
In total, 377 surveys were completed. Women who reported a previous breast cancer diagnosis (n = 29), were aged 75 or over (n = 22), or who did not report their breast screening attendance (n = 9) were excluded from analyses. Data from 317 women were analysed. This total sample consisted of three cultural groups, defined by whether English (n = 105), Arabic (n = 60), or Italian (n = 152) was spoken at home. Table 3 highlights demographic differences between the cultural groups. Compared to Englishand Italian-speaking women, fewer Arabic-speaking women reported that they were currently employed or able to speak English very well. Arabic-speaking women also reported lower self-rated overall health and more chronic health conditions, including arthritis, diabetes, and cardiovascular problems. None of the Arabic-speaking women were born in Australia. Italian-speaking women reported a higher average age than the English-speaking women, and a lower proportion reported attaining a university-level education. Note: Results in bold are significant, p < 0.05.
Screening Participation
Just over two thirds of women in the sample reported participating in breast screening within the past two years (Table 3) . A greater proportion of Arabic-speaking women reported either under-screening or never screening. No significant differences in screening participation were found between English-and Italian-speaking women. A greater proportion of women who had under-screened or never screened also reported not receiving a screening invitation. Table 4 demonstrates that, on average, Arabic-speaking women reported significantly greater difficulty for HLQ scale 7, navigating the healthcare system, scale 8, finding good health information, and scale 9, understanding health information well enough to know what to do, compared to English-and Italian-speaking women. Arabic-speaking women also reported a significantly greater number of emotional and structural barriers to breast screening (Table 4) . Table 4 . Descriptive statistics for the HLQ scales and barriers to breast screening. 
HLQ Scales and Barriers to Breast Screening
HLQ Scale Associations with Barriers to Breast Screening
Multiple Poisson regression results in Table 5 highlight significant associations between the HLQ scales and barriers to breast screening. A lower number of emotional breast screening barriers were reported by women who had higher scores for scale 1, feeling understood and supported by healthcare providers, 4, social support for health, and 9, Understanding health information well enough to know what to do. A lower number of knowledge barriers were reported by women who had higher scores for scale 1, feeling understood and supported by healthcare providers. A greater number of structural barriers were reported by women who had higher scores for scale 5, appraisal of health information.
Differences between cultural groups were also present. Compared with English and Italian-speaking women, Arabic-speaking women reported a 94% higher number of emotional barriers and an 85% higher number of structural barriers. Italian-speaking women reported a lower number of emotional barriers. Women who reported receiving a screening invitation letter had a lower number of emotional barriers. Additionally, women with greater comorbidities reported greater number of emotional barriers. 
HLQ Scale Associations with Up-To-Date Breast Screening Participation
Results from logistic regression analyses evaluating associations with up-to-date breast cancer screening participation are presented in Table 5 . Overall, no significant associations between health literacy and up-to-date breast screening participation were identified across all unadjusted and multivariate results. Results revealed that up-to-date screening was positively associated with receiving a screening invitation and negatively associated with emotional screening barriers. Receiving a screening invitation increased the odds of up-to-date screening by 246% (OR = 3.46, 95% CI = 1.81, 6.67), when all other demographic variables, HLQ scales, and barriers to breast screening were held constant. Each additional reported emotional barrier decreased the odds of up-to-date screening by 28% (OR = 0.72, 95% CI = 0.54, 0.94), when other values were held constant.
Discussion
This study investigated potential barriers to breast screening in a multicultural Australian context. Overall, Arabic-speaking women reported greater health literacy challenges and lower up-to-date breast screening participation than both English-and Italian-speaking women. However, findings suggest no evidence of a direct association between the many dimensions of health literacy and screening participation. Previous research has identified negative relationships between functional health literacy and screening participation [21, 25, 26] , but this is the first study to have examined associations between a wide range of robust measures of health literacy and participation in breast cancer screening. These findings may reflect differences in the research contexts because previous studies were conducted in the United States of America where there is no free, comprehensive national breast screening program [21, 22] .
Consistent with previous research, emotional barriers were the most important barriers for up-to-date breast screening participation [14, 38, 40] . As previously found in the context of Arabic-speaking women [41] , knowledge barriers were not associated with screening participation for any cultural group. Compared with English-and Italian-speaking women, Arabic-speaking women reported more emotional and structural barriers to breast screening, even when considering whether or not they reported receiving a screening invitation. The lower screening participation reported by Arabic-speaking women is partially explained by reports of a higher number of emotional barriers and a lower proportion of screening invitations received. Furthermore, Arabic-speaking women reported a higher prevalence of arthritis, diabetes, depression, anxiety, and a greater number of comorbid conditions overall, which may have limited their mobility and access to breast screening facilities.
Four health literacy domains were significantly associated with the three types of breast screening barriers. Domain 1, feeling understood and supported by healthcare providers, was related to fewer emotional and knowledge barriers. Direct recommendations to attend breast screening by health care providers are effective in increasing breast screening attendance [42] ; however, even just maintaining an ongoing relationship with one or more health care providers has been found to increase the likelihood of screening [43] . Domain 4, social support for health, was related to fewer emotional barriers. Previous research has identified social support as a contributor to breast screening participation [44] . Domain 5, appraisal of health information, was related to a greater number of structural barriers. This suggests that women who reported a greater tendency to think critically about the information they received and if it was right for them may also perceive greater obstacles to arranging and attending a breast screen appointment. Domain 9, understanding health information well enough to know what to do, was also related to lower emotional barriers. This ability enables women to interpret available information, potentially reducing their emotional concerns and overall anxiety about breast screening [13] . The availability of this information, in the form of a screening invitation letter, may also reduce emotional concerns.
Overall, findings from this study indicate that cultural groups were an important factor in predicting emotional screening barriers, structural screening barriers, and breast screening participation. The potential links between emotional, knowledge, and structural barriers with the health literacy abilities of using, understanding, and accessing health information and services were not supported in this sample and context. The structure of breast screening services and the minimal demands they place on women's ability to access, understand, and use health information and services may reduce the impact of health literacy challenges on ongoing breast screening participation.
Screening invitations had a greater positive association with up-to-date screening participation than all other investigated factors, which is consistent with the findings from a systematic review [11] . However, invitation letters written in English may have been a barrier to women from non-English speaking backgrounds. Women unable to read screening invitations provided in English are unlikely to report that they received these invitations, and this may explain why a smaller proportion of Arabic-speaking women reported receiving an invitation. Screening invitations written in multiple languages may help non-English speaking women to make their first contact with breast screening providers. Additionally, the use of the electoral roll as a register for screening invitation will only be relevant to those women who are enrolled to vote. Arabic-speakers have been found to be less likely to enroll due to language barriers [45] . Furthermore, recent migrants may be more likely to change address and their language difficulties may result in postal addresses being misreported.
A strength of this study was that the participant sample was based on targeted recruitment with extensive support from community organisations. Bilingual resources and staff supported broad participant recruitment within each cultural group. Among the women included in the study sample, self-reported rates of up-to-date breast screening participation for English-and Italian-speaking women (73% and 75%, respectively) were higher than rates Australia-wide (54%); however, previous research has found self-reported breast screening participation in minority groups to be accurate [46] . The sample may not be representative of women from their respective communities. Given the purposive sampling frame used in this study, caution should be taken with extrapolating the findings to other regions or other cultural groups. Population-based research may be warranted to confirm the current findings and to support the development of interventions that seek to increase breast cancer screening among disadvantaged and migrant groups. In addition, breast screening survey statements were not based on a previously validated measure and no validation of self-reported screening rates were undertaken.
Conclusions
Emotional screening barriers were negatively associated with up-to-date breast screening participation. Screening invitations were positively associated with up-to-date breast screening participation. These factors explained differences in screening participation across the three cultural groups. However, Arabic-speaking women reported the most difficulty with all three of these factors. Women with lower health literacy were not more likely to under-screen. However, they did report more breast screening barriers than women with higher health literacy. Future research should explore the nature of emotional barriers, particularly for Arabic-speaking women, and how these might be overcome. Emotional barriers to breast cancer screening appear to be an important target for interventions to increase participation rates, particularly for Arabic-speaking women. For these interventions to be most effective, it is important that they are culturally-sensitive and designed collaboratively with community members and other stakeholders [47] .
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